Apoptosis and regeneration of sinusoidal endothelial cells after extended cold preservation and transplantation of rat liver.
Sinusoidal endothelial cells (SECs) are particularly susceptible to cold ischemia-reperfusion (I/R) injury. We have examined the process of injury and recovery of graft after cold-preserved liver transplantation, with special focus on the proliferation of SECs and regulatory mechanisms involved. Male SD rats were divided into two groups according to length of cold preservation time in University of Wisconsin [UW] solution of graft: UW1h group and UW12h group. Graft function, incidence of apoptosis, proliferation of SECs and the expression of related regulatory factors were assessed after orthotopic liver transplantation (OLT). SECs are more sensitive to apoptosis induced by cold I/R injury compared with hepatocytes. Using bromodeoxyuridine and rat endothelial cell antigen-1 double immunostaining assay, SECs exhibited a delayed proliferation in comparison with hepatocytes, reaching a peak at 72 hr in UW1h group and 96 hr in UW12h group, respectively. Vascular endothelial growth factor increased at 24 hr after reperfusion, and peaked at 72 hr in both groups. Flt-1 and flk-1 expression was found to be mainly limited to SECs, with a peak in expression occurring between 72 and 96 hr, which coincided with the peak in SEC proliferation in UW1h group. However, flt-1 was found to be reduced significantly at any time throughout the experiments in UW12h group compared to sham. The delayed recovery of rat liver after extended cold preservation and transplantation correlates with a retarded regeneration of SECs due to increased apoptosis and reduced expression of flt-1. These results suggest that SECs play an important role in cold-preserved liver transplantation.